Agonist-induced calcium signaling is impaired in fibroblasts overproducing inositol 1,3,4,5-tetrakisphosphate.
The proposed Ca(2+)-signaling actions of inositol 1,3,4,5-tetrakisphosphate (Ins(1,3,4,5)P4), formed by phosphorylation of the primary Ca(2+)-mobilizing messenger, inositol 1,4,5-trisphosphate (Ins(1,4,5)P3), were analyzed in NIH 3T3 and CCL39 fibroblasts transfected with rat brain Ins(1,4,5)P3 3-kinase. In such kinase-transfected cells, the conversion of Ins(1,4,5)P3 to Ins(1,3,4,5)P4 during agonist stimulation was greatly increased, with a concomitant reduction in Ins(1,4,5)P3 levels and attenuation of both the cytoplasmic Ca2+ increase and the Ca2+ influx response. This reduction in Ca2+ signaling was observed during activation of receptors coupled to guanine nucleotide-binding proteins (thrombin and bradykinin), as well as with those possessing tyrosine kinase activity. Single-cell Ca2+ measurements in CCL39 cells revealed that the smaller averaged Ca2+ response of enzyme-transfected cells was due to a marked increase in the number of cells expressing small and slow Ca2+ increases, in contrast to the predominantly large and rapid Ca2+ responses of vector-transfected controls. There was no evidence that high Ins(1,3,4,5)P4 levels promote Ca2+ mobilization, Ca2+ entry, or Ca2+ sequestration. These data indicate that Ins(1,4,5)P3 is the major determinant of the agonist-induced Ca2+ signal in fibroblasts and that Ins(1,3,4,5)P4 does not appear to contribute significantly to this process. Instead, Ins(1,4,5)P3 3-kinase may serve as a negative regulator of the Ca(2+)-phosphoinositide signal transduction mechanism.